This paper examines how Russia's GDP growth responds to changes in the structure of general government spending. We consider models with expenditures as a percentage of total spending and expenditures as a percentage of GDP. Each model is constructed as a structural vector autoregression (SVAR). We show that redistribution in favor of productive expenditures (national economy, education, healthcare) increases the rate of economic growth, and an increase in the share of unproductive expenditures (national defense, social policy) reduces it. The maximum positive effect comes from expenditures on the national economy: their increase by 1% of GDP with constant total expenditures increases the growth rate of GDP by 1
Introduction
The task of optimizing government spending allocation became the focus of attention in many countries around the world in the aftermath of the 2008 financial crisis. The unexpected deceleration of economic growth and limited opportunities for financing deficits triggered the need to carry out large-scale budget consolidations in most developed and in some developing countries. The protracted stagnation forced governments to look for new sources of growth, and more active investment in infrastructure became one of the options. Thus, the international community (G20, IMF, World Bank, OECD) and leading world economies focused their attention on adjusting the allocation of government spending. Discussions and the respective empirical research on the general approaches to these adjustments have picked up momentum.
Optimizing the allocation of budget expenditures is an important task for Russia as well, since resolving it would make a considerable contribution. First, it would help to raise GDP growth rate to be at least on par with the world economy, and second, in restoring the long-term balance in the budget system which was disrupted by the crash in oil prices. The Strategy-2020 plan developed per instruction by the Russian Government, proposed a "budget maneuver," i.e. adjusting the budget system's expenditure allocation by 2% to 4% of the GDP (Mau and Kuzminov, 2013) . The economic program of the Center for Strategic Research also proposes a "budget maneuver" (Kudrin and Sokolov, 2017) . It is primarily aimed at optimizing "unproductive" expenditures that have no effect on the accumulation of physical and human capital after exceeding minimum required levels (security and law enforcement, defense, utilities, government machinery), and, secondly, at increasing "productive" expenditures that encourage long-term economic growth by accumulating physical and human capital (construction, infrastructure, healthcare, science, education). Such a maneuver requires a preliminary quantitative assessment of its consequences. Therefore, analyzing the dependence of economic growth on the allocation of government spending in Russia is currently a topical issue.
The optimal level and allocation of government spending have been discussed in literature for a long time. A consensus opinion can only be seen with respect to certain aspects. Empirical papers show that there is a certain level of government spending (as a percentage of GDP) below which an increase encourages economic growth, while exceeding that level has an adverse impact on growth (Lucas, 1988; Aschauer, 1989; Barro, 1996; Barro and Sala-i-Martin 1995; Feldstein, 1996; Alesina et al., 1999; Devarajan et al., 1997 ). However, this threshold level of spending may vary significantly between countries. All the more so, the optimal allocation of government spending cannot be determined with certainty. For some expenditure categories, the effect on the economy can be measured as soon as the current period (e.g., social expenditures) or with a certain lag (e.g., healthcare, law enforcement); whereas, for other categories such as national security and defense, there are no decisive indicators to quantify spending efficiency (Barro, 1991; Dicle and Dicle, 2010) . Most empirical papers (see Section 3) conclude that government spending on education, healthcare, science, transportation, and communications has a positive effect on economic growth. The dominant opinion of late has been that increasing defense spending has a negative or non-existent impact on economic growth. This paper examines how the allocation of general government spending impacts Russia's GDP growth rate. It uses models that show the correlations between GDP growth rate and the proportion of expenditures on defense, social policy, national economy, healthcare, and education. It also applies the well-proven empirical structural vector autoregression (SVAR) methodology.
Section 2 presents an overview of the empirical studies on the effect of government spending allocation on economic growth, using both foreign and Russian data. Sections 3 to 5 estimate the impact of budget expenditure allocation on Russia's GDP growth rate. The conclusion contains our findings and suggests recommendations for optimizing the budget spending allocation given the Russian economy's current development stage.
Government spending allocation and economic growth
One of the key concepts in modern theories of economic growth is associated with classifying budget expenditures into productive and unproductive. Productive expenditures generally include investments in human capital (primarily education and healthcare) and in physical capital, including infrastructure expenditures (European Commission, 2012) . Unproductive expenditures include financing non-market services (including government administration, defense, etc.) required by the state to perform its basic functions, as well as all types of social transfers. Gemmell et al. (2007) divided government spending into productive and unproductive categories, to find that increasing the former boosts economic growth in OECD countries, but the effect is held back by simultaneous tax increases which negatively affect growth. This result points to the importance of taking taxes into account when evaluating the effect of spending changes. Researchers also note that the approach used in the evaluation should take into account possible changes in the government system of accounts. Magazzino (2012) analyzes relationships between components of government spending and GDP trends in the eurozone from the 1990s to the 2010s. The analysis was disaggregated using econometric models based on time series. Correlation with the GDP was evaluated with respect to ten specific government expenditures, in accordance with the Classification of the Functions of Government (COFOG) 1 . The authors performed co-integration tests, taking cross-sectional dependencies and group heteroscedasticity into consideration, which indicate the presence of a long-term positive correlation between real GDP per capita and real expenditures on defense, utilities, recreation, culture, and religion. At the same time, Granger causality tests contradict the Keynesian point of view that increased expenditures cause GDP to grow. Using the Hodrick-Prescott filter decomposition of GDP for Estonia, Luxembourg, Ireland, and Greece, the authors found the estimates to be widely dispersed.
Based on panel data from OECD countries, Barbiero and Cournède (2013) studied how changes in government spending on education, healthcare, and other sectors impact economic growth. According to their findings, increasing spending on healthcare, education, and transportation will increase GDP growth rate if total spending remains unchanged. At the same time, increasing government spending on utilities has an adverse impact on economic growth. The error correction model constructed in the paper evaluated the speed of adjustment, which proves to be rather slow as intuition had suggested. The author's econometric analysis demonstrates that the effect of changes in the allocation of government spending on GDP growth is fully manifested only after at least 5 years. Gemmell et al. (2016) analyzes the dependence of economic growth on total government spending and the proportion of various expenditure items. The analysis studies a sample of OECD countries during the 1970s, taking into account the methods for financing spending changes and the potential endogenous correlations between them. The authors present compelling empirical evidence that redistributing government spending in favor of infrastructure and education has a long-term positive impact on household income. The paper also shows that increasing the share of expenditures on social security with a proportionate decrease in all other items usually has a moderately negative effect on the longterm GDP level. Fournier and Johansson (2016) used cross-country data to run simulations that illustrated the effect on long-term growth from changes in the allocation of government spending. The simulations also intended to estimate the effect on the long-term GDP level from government spending on investments, pensions, and subsidies. Other simulations were used to estimate the impact on GDP growth rate. On the whole, calculations indicated that GDP trends were strongly dependent on changes in the allocation of government spending. The strength of this dependency relies on specific country factors and, in particular, initial conditions. For example, a simulated increase in educational expenditures will raise the average per capita GDP by 7% on average. At the same time, the effect is considerably greater in a number of countries (e.g., Chile, Mexico and Turkey) where the potential increase is up to 25%. The same paper demonstrates that cutting the proportion of expenditures on pensions and subsidies relative to total budget spending will increase potential GDP per capita by 5% to 9% on average. Moreover, indexing the retirement age to life expectancy may potentially save 5% to 10% of pension expenditures by 2060.
There is a comparatively small number of studies on the effect of government spending allocations on economic growth rate in Russia. Ivanova and Kamenskikh (2011) isolated a category called the "social sphere' which includes spending on social policy, healthcare, and education. According to the authors' estimates, increasing social expenditures by 1% of GDP makes a contribution of 0.2 p.p. to GDP growth, with a lag of four quarters. In Gromov (2015) , the multiplier of social spending on output is 0.03, with a one-year lag. However, in 2009, the contribution of social spending to GDP growth was 0.73 p.p., which was incomparably higher than pre-crisis effects and points to the significance of social spending during crises.
Empirical estimates of the effect of defense spending on output for Russia are controversial. For example, in Ivanova and Kamenskikh (2011) , the corresponding fiscal multiplier is 0.29, Gromov (2015) obtained 0.15, while Drobyshevsky and Nazarov (2012) found that defense expenditures have a statistically insignificant impact on economic growth. It should be noted that Ivanova and Kamenskikh (2011) and Gromov (2015) also considered the "power" expenditures, which also include law enforcement spending. A detailed benchmarking of the efficiency of government spending on defense and security in Russia was carried out in Knobel et al. (2015) . This study built a number of two-and three-variable SVAR models . In the case with two variables, the defense spending multiplier was found to be insignificant, while the security spending multiplier varied between 0.18 and 0.22. In models with three variables, including oil prices, the defense spending multiplier was between 0.19 and 0.25, while the security spending multiplier was between 0.17 and 0.25, depending on the type of model and the magnitude of lag.
Empirical works show that expenditures on the national economy have the greatest multiplying effect on Russia's GDP growth: 0.55 with a lag of three to four quarters (Ivanova and Kamenskikh, 2011) or 0.32 with a one-year lag (Gromov, 2015) . In addition, according to the estimates presented in the first article, the fiscal multiplier for government spending on the national economy was 0.8 p.p. during the 2009 crisis (almost double the pre-crisis period), indicating the importance of this expenditure item for economic recovery.
It should especially be noted that Ivanova and Kamenskikh (2011) discovered a negative impact from general government spending on economic growth (-0.07 p.p.), whereas in Gromov (2015) the fiscal multiplier for this type of expenditure is 0.08. Empirical papers studying the effect of spending allocation on economic growth classify general government spending as unproductive, i.e. not encouraging economic growth (Idrisov and Sinelnikov-Murylev, 2013) . Thus, the results showing a negative or an extremely low influence on economic growth rate are seen as quite logical. Kudrin and Knobel (2017) estimated the multipliers for extended government budget expenditures in Russia across various functional groups. According to the authors' calculations, an increase in national defense spending by 1% of GDP results in a 0.29 decrease in GDP growth rate; whereas a 1% increase in national security and law enforcement, in education, in healthcare and sports, and in road infrastructure and transportation, correspond to 0.26 p.p., 0.18 p.p., 0.09 p.p. and 0.26 p.p. increases in GDP growth rate, respectively. They estimated the potential impact of a budget maneuver in favor of productive expenditures on economic growth, as well as the resulting effect of changes in the allocation of government spending in recent years. The paper shows that a redistribution of resources from unproductive to productive expenditures could increase long-term economic growth rate by approximately 0.8 p.p. And vice-versa, the changes in budget spending between 2011 and 2017 had an adverse effect on annual average economic growth rate of around 0.3 p.p. per year.
It should be noted that in all of the above studies based on Russian data, the effects of changes in the government spending allocation were calculated without fixing their total amount. The effect of growth in total spending is partly adjusted due to the fact that spending is measured as a percentage of the GDP. However, this is not a complete adjustment. In this paper, we calculate the effects of changes in the general government spending allocation, while fixing its total amount.
Data
Our models use annual GDP data published by Rosstat and Federal Treasury reports on the execution of budgets for the Russian Federation 2 in terms of ex- Notably, this paper does not isolate expenditures on national security and law enforcement but combines them with national defense. Security and law enforcement expenditures, as well as defense expenditures, are classified as unproductive. In 2017 and 2018, both defense and security and law enforcement expenditures declined (as a percentage of GDP) in Russia. Judging by the budget plans, this trend will continue in the near future. Therefore, from the standpoint of the reality of Russia's current fiscal policy, it is reasonable to combine defense, security, and law enforcement expenditures, rather than separate them. Table 1 contains descriptive statistics for the data used. Fig. 1 shows the trends for the expenditure items studied in the paper. Both as a percentage of total spending and as a percentage of GDP, the most volatile expenditures are those on social policy and the national economy. Therefore, the models incorporating these expenditures are more difficult to estimate, since the statistical significance of their estimated parameters is lower (as the sample is rather small) and, accordingly, this significance should be interpreted less categorically than in other cases. One should take into account the very values of the estimates, their adequacy from an economic standpoint, and not just their statistical significance.
Below we analyze various expenditures as a percentage of total general government spending and as a percentage of GDP to identify correlations between them, GDP growth rate and oil price changes. The corresponding correlations are provided in Table 2 . Negative correlations between percentages are of no interest, as they are largely attributable to the fact that whenever an expenditure item is increased while total spending remains constant, some other expenditure item is bound to decrease. Positive correlations can be observed between the shares of social (SOC/EXT) and defense expenditures (DEF/EXT), as well as between education (EDU/EXT) and healthcare (HEA/EXT) expenditures. The GDP growth rate is negatively correlated with the percent shares of defense, social policy and national economy expenditures. Intuitively, the latter expenditure item should rather have a positive correlation with economic growth. As demonstrated by the models in the next section, correlation does not reflect causality in this case, and expenditures on the national economy have a positive impact on GDP growth. The table above also shows that GDP growth rates are positively correlated with the percent shares of healthcare and education expenditures. Correlations between the proportion of expenditures and oil price changes are generally similar to the respective correlations with the GDP, which is evidently attributable to the high correlation between the GDP and the oil price. For example, the share of defense expenditures demonstrates a clear negative correlation with oil price changes, more largely reflecting the trends in recent years, e.g. growing defense expenditures against a backdrop of falling oil prices. The distinctly positive correlation between the percent share of educational expenditures with oil price changes is largely attributable to the fact that, since 2013, it has been falling against a falling price. Table 3 contains correlations between expenditures as a percentage of GDP with each other, with GDP growth rate, and with oil price changes. Unlike the previous table, expenditures here are not bound by any restrictions and the correlations between their levels as percentages of GDP could vary. As shown in the table, expenditures as percentages of GDP are positively correlated with each other, except for education expenditures, which were found to be negatively, albeit insignificantly, correlated with defense expenditures. Notably, all expenditures as percentages of GDP are negatively correlated with GDP growth rate and oil price changes. This is also not quite consistent with the intuitive notion of correlation between expenditures and GDP growth, but the econometric models constructed in the next section help identify the causality, addressing the problem.
Methodology
Our models use the empirical methodology for estimating the structural vector autoregression (SVAR) from (Corsetti et al., 2012) . The difference between this and traditional vector autoregression (VAR) is that it includes restrictions on parameter matrices (Corsetti et al., 2012; Clarida, Gali, 1994; Blanchard, Perotti, 2002; Mountford, Uhlig, 2008) . These limitations help the researcher to isolate certain desirable parameters of the response of endogenous variables to unexpected shocks.
To measure the effect of the general government spending allocation on GDP growth rate, we considered the following models:
(1) (2) where URALS is the annual average oil price in USD, EXP i is expenditures in the i-th expenditure category, GDP is the GDP in constant prices, and e is a shock variable. Model (1) describes the impact on GDP growth rate from changes in the percent share of the i-th category in general government spending -EXP i / EXT, while model (2) describes the impact of expenditures in the i-th category as a percentage of GDP -EXP i / GDP. At the same time, since we are constructing structural VAR models, shocks are determined by the following restriction:
where u shocks are independent and identically distributed, with average zero and dispersion one. Thus, to measure structural VAR models, we use a restriction with the following description: (1) or by 1% of the GDP in model (2), GDP growth rate (roughly equal to its logarithm difference) will change by b p.p. The magnitude of lag n in the models under review was chosen based on Akaike, Schwartz, and Hannan-Quinn information criteria. Out of the models in favor of which these criteria speak, we chose the one with the minimum lag. Table 4 contains an example of lag choice (3 in this case) for models with defense expenditures.
It should be separately noted that in some cases, we use models in levels, i.e. equations (1) and (2) are considered without a transition to differences ∆. This is dictated by statistical (including information) criteria. At the same time, the interpretation of b remains the same.
We also note an important aspect of model (2). Since we are seeking the effect of changes in the spending allocation, their sum EXT should remain constant within the model (2). Therefore, in type (2) models, the series of expenditures in the particular categories EXP i are scaled so that the sum of the expenditures EXT remains constant across the entire sample used to estimate the model.
Modeling results
This section contains estimates for the main equation of models (1) and (2) for various expenditure categories, as well as the corresponding estimates of matrix B, defined above.
In model (1), defense and social expenditures produce negative values for b. Increasing the share of defense expenditures in total general government spending by 1% reduces GDP growth rate by 0.8 p.p. (Tables 5 and 6 ).
Table 4
Example of lag choice in the VAR model (for the share of defense expenditures). Increasing the percent share of social policy expenditures by 1% reduces GDP growth rate by 0.3 p.p. (Tables 7 and 8 ). Thus, redistributing the general government budget in favor of unproductive expenditures has a negative effect on economic growth. This effect is quite pronounced for defense expenditures.
Endogenous variables: DEF/EXT DLOG(GDP) Exogenous variables: C DLOG(URALS)
For expenditures on the national economy, b was estimated at 0.2 p.p. (Tables 9 and 10 ). Increas ing the percent share of expenditures on the national economy in the general government budget by 1% results in an increase in GDP growth rate of 0.2 p.p. These types of expenditures are classified as productive, which is why their effect on economic growth is consistent with the previously obtained results. However, the value of the effect is rather low which could be attributed, in particular, to the low efficiency of government investments, which are a major component in expenditures on the national economy. Healthcare expenditures have the most notable positive impact on economic growth, as increasing their share in the total general government budget by 1 p.p. adds 2.7 p.p. to GDP growth rate (Tables 11 and 12 ). This seems quite high, which could be a result of significant variation in the percent share of healthcare expenditures throughout the period under review.
An increase in the proportion of education expenditures results in a 0.3 p.p. increase in GDP growth rate (Tables 13 and 14) . Education expenditures are considerably less volatile than healthcare expenditures, which is why this estimate is more reliable from a statistical standpoint. Thus, the results obtained are consistent with the hypothesis that increasing the share of productive expenditures (national economy, education, healthcare) has a positive effect on economic growth rate, whereas increasing the share of unproduc tive expenditures (national defense and social policy) has an adverse impact on GDP growth rate. At the same time, the highest positive effect among productive expenditures results from healthcare expenditures, while the highest negative effect among unproductive expenditures results from national defense expenditures.
Below are tables containing estimates for the main equation of model (2) for various expenditure categories, as well as the corresponding estimates for matrix B.
For defense and social expenditures, model (2) produces negative values for b: -2.1 p.p. and -0.7 p.p. respectively. Increasing defense expenditures by 1% of Tables 16 and 17) . Increasing the share of social policy expenditures by 1% of the GDP while keeping total spending constant reduces GDP growth rate by 0.7 p.p. (see Tables 18 and 19 ). These estimates also confirm that redistribution in favor of unproductive expenditures has a negative impact on economic growth, and this effect is most pronounced for defense expenditures.
In model (2), as in model (1), the highest positive effect among productive expenditures is associated with expenditures on the national economy: an increase of 1% of the GDP while keeping total spending constant results in an increase in GDP growth rate by 1.1 p.p. (Tables 20 and 21) .
At the same time, the results for healthcare and education expenditures in model (2) differ from the corresponding results in model (1). In model (2), healthcare expenditures have the lowest positive impact on economic growth: the effect from their increase is estimated at a 0.1 p.p. increase in GDP growth rate (Tables 22 and 23) . Education expenditures have the second highest effect in model (2). Increasing these expenditures by 1% of the GDP while keeping total spending constant produces additional GDP growth of 0.8 p.p. (Tables 24 and 25 ). Thus, according to model (2), education expenditures are substantially more productive than healthcare expe nditures. Table 26 presents estimates of b corresponding to type (2) models. For ease of comparison, the table also contains estimates for b in type (1) models.
It should be noted that the signs for b estimates obtained with model (2) coincide with the signs of corresponding estimates of this parameter from model (1). This also speaks in favor of the hypothesis that increasing the share of productive expenditures has a positive impact on GDP growth rate, while increasing the share of unproductive expenditures has a negative impact. In model (2), as in model (1), we find that the highest positive effect on GDP growth is produced by expenditures on the national economy, while the highest negative effect is produced by defense expenditures.
We obtained a rather high estimate for the effect of expenditures on the national economy on Russia's GDP growth rate, which is attributable to three causes. First, a considerable portion of this effect originates from increased expenditures on infrastructure and developing various industries (the fuel and energy complex, agriculture, water and forestry, transportation, roads, and communications) from 2005 to 2008, driven by high oil prices. During those years, the economy grew at a high rate, in particular thanks to fiscal stimulus through increased spending on the national economy. Second, expenditures on the national economy include government subsidies, which were also allocated in large volumes to companies in the real sector during the 2009 crisis (a corresponding peak of expenditures on the national economy is apparent in Fig. 1 ). These were countercyclical fiscal measures which eased the GDP reduction in 2009. Third, the second peak of expenditures on the national economy was in 2014, when considerable resources were allocated to support and develop the Crimean economy. In 2014, We could also ask which specific subsections of expenditures on the national economy made the greatest contribution to the high value of their corresponding GDP expenditure multiplier. To answer this question, we need to build similar type (1) and (2) models for all subsections of expenditures on the national economy and calculate their respective multipliers. This paper is not concerned with this task; however, it appears to be a promising direction for further research.
The estimated response of economic growth to changes in the spending allocation appears to be more adequate from an economic point of view for models where expenditures are represented as percentages of GDP, than for models where expenditures are represented as shares of total spending. Moreover, the values of the information criteria presented in the tables above also speak in favor of type (2) models with expenditures as percentages of GDP.
Conclusions
This study estimated the effects of changes in the allocation of general government spending on economic growth in Russia. Our econometric analysis shows the following.
Increasing the share of productive expenditures (national economy, education, healthcare) has a positive effect on economic growth rate, whereas increasing the share of unproductive expenditures (national defense and social policy) has an adverse impact on GDP growth rate.
The impact of particular categories of government spending on economic growth in Russia has previously been studied only through a multiplier indicator, i.e. without keeping total spending constant. Nevertheless, the results obtained in this paper are generally consistent with the results of previous empirical papers based on multipliers, and based on Russian data. More specifically, productive expenditures -and first of all expenditures on the national economy (including government investments) -have a positive effect on GDP growth rate, whereas unproductive expenditures have a negative effect, with the highest negative effect being produced by national defense expenditures. The results obtained are also generally similar to the results of empirical works based on data from other countries and international data. The highest positive effect among productive expenditures is produced by expenditures on the national economy: increasing them by 1% of the GDP while keeping total spending constant increases GDP growth rate by 1.1 p.p. The next highest effect is produced by education expenditures. Increasing these expenditures by 1% of the GDP while keeping total spending constant produces additional GDP growth of 0.8 p.p. Healthcare expenditures have the lowest positive impact on growth: the effect of increasing them is estimated at a 0.1 p.p. increase in GDP growth rate. For defense and social expenditures, the effect is negative: -2.1 p.p. and -0.7 p.p. respectively.
If expenditures are measured as percent shares of total general government spending rather than as percentages of GDP, the results produced are slightly different, although similar in essence. Healthcare expenditures have the most notable positive impact, as increasing their share of total general government spending by 1 p.p. adds 2.7 p.p. to GDP growth rate. An equal increase in the share of education expenditures results in a 0.3 p.p. increase in GDP growth rate. For expenditures on the national economy, the corresponding effect is 0.2 p.p. For defense and social expenditures, the effect is negative: -0.8 p.p. and -0.3 p.p. respectively.
Given the statistical properties of our models, we prioritize the estimates with expenditures expressed as percentages of the GDP.
The correlation analysis has shown that Russia is characterized by a stable, co-directional change in expenditures on the national economy, healthcare, and education. At the same time, these expenditures in real terms are found to be in a stable positive correlation with the real GDP and oil prices. Thus, productive government spending on physical and human capital is pro-cyclical. At the same time, according to the analysis, unproductive expenditures on defense in Russia are independent of the business cycle phase.
The allocation of Russia's government spending is currently characterized by a high proportion of unproductive expenditures, which accounted for 70% of total spending in 2017. However, as shown in previous empirical papers and in this paper, it is productive budget expenditures (investments in human and physical capital) that encourage economic growth in Russia. Throughout the past 10 years, the level of productive budget expenditures has consistently been as low as 10.5% to 11.0% of the GDP (or 28% to 30% of total spending). Thus, in order to accelerate Russia's economic growth, the allocation of government spending should be shifted in favor of productive expenditures by optimizing unproductive expenditures. 
